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Description
TECHNICAL FIELD

[0001] The invention relates generally to stetho-
scopes, and more particularly to stethoscopes having
chestpieces fabricated from polymeric material.

BACKGROUND

[0002] One of the most recognizable tools in the phy-
sician’s art is the stethoscope. Itis a useful device in that
many bodily organs emit sounds that are diagnostic, in-
cluding the heart, the lungs, the arteries, and the joints.
In order to be able to focus on the particular sounds emit-
ted by the organ of interest, and to help the physician
discriminate between normal and pathological sounds,
stethoscope makers have tried to make more versatile
instruments. In particular, much interest in the art has
been paid to devices which can either emphasize or de-
emphasize particular frequency ranges depending on the
physician’s need of the moment.

[0003] One of the best known techniques for accom-
plishing this desirable versatility is to incorporate more
than one sound collecting microphone into the chest-
piece of the stethoscope. The two most conventional
types of microphones are the so-called diaphragm type,
which has a thin, usually round, disc of material defining
a sound collecting surface, and the so-called bell type,
which asan open, concave shape, the lip of which defines
a sound collecting surface, to funnel acoustic energy to-
wards the passageways that carry sound to the ears. The
bell type microphone is well adapted to convey the lowest
tones, such as the main "lub-dup” of the heartbeat. Dia-
phragm type microphones are most typically tuned to de-
emphasize those sounds, and to pass tones of slightly
higher frequency. This allows the user of the stethoscope
to more readily perceive the sounds typical of heart valve
pathologies. One microphone of each type may be
placed on the chestpiece to increase the versatility of the
stethoscope.

[0004] Different materials have been used to fabricate
the chestpiece. Some users prefer chestpieces manu-
factured from metal, which have the advantage of
strength, durability, and a pleasant solidity in the hand,
and both machining and casting techniques have been
used for this purpose. Other users prefer chestpieces
manufactured from polymeric materials, which have the
advantage of lower manufacturing cost, a lower weight
when hung around the user's neck, and a pleasant
warmth in contact with a patient’s body. Both thermoplas-
tic and thermoset polymers have been used for this pur-
pose. Hybrid chestpieces with portions being manufac-
tured from one type of material and portions manufac-
tured from the other type are common.
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SUMMARY OF THE INVENTION

[0005] In one aspect, the present invention provides a
chestpiece for a stethoscope, the chestpiece having a
novel mix of desirable properties through being fabricat-
ed from the group of materials known as "high gravity
compounds" or "HGCs." These compounds are prepared
by loading various plastic resins with high density metal
powders. In spite of the metallic content, appropriate
HGCs can be injection molded, allowing chestpieces ac-
cording to the present invention to reap the advantage
of lower fabrication costs that injection molding provides.
[0006] Another advantage that flows from this property
is the ability to select aesthetically pleasing shapes be-
yond those that can be achieved at a practical cost with
machining. The use of HGCs also expands the range of
colors available compared with metals of similar density,
also adding to the aesthetic nature of the stethoscope.
[0007] More specifically, the invention provides a
chestpiece for stethoscope having a body having at least
one sound collecting microphone mounted thereon, the
body comprising a high gravity compound, generally hav-
ing a density of at least about 3 grams/cc. A density of
at least about 4.5 grams/cc is also considered useful. In
many preferred embodiments, the sound collecting mi-
crophone is a microphone of the bell type. As will be
discussed with more particularity below, is believed that
the higher density is particularly valuable in enhancing
the sound gathering qualities of a bell type microphone.
Other preferred embodiments will also have a micro-
phone of the diaphragm type, and a mechanism of se-
lecting which microphone is active.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the several figures of the attached drawing,
like parts bear like reference numerals, and:

FIG. 1lis a perspective view of a stethoscope accord-
ing to the present invention;

FIG. 2 is a perspective view of the chestpiece of the
stethoscope of FIG. 1, shown in isolation.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS OF THE INVENTION

[0009] Referring to FIG. 1, a perspective view of a
stethoscope 10 is shown. The stethoscope has a chest-
piece 12 connected to a binaural 14 which divides at yoke
16 into a headset 18 having dual sound transmitting tubes
20 and 22 terminating in ear tips 24. The chestpiece 12
includes a central body 26 supporting both a bell-type
microphone 28 and a diaphragm-type microphone 30.

[0010] Referring now to FIG. 2, a perspective view of
the chestpiece 12 of the stethoscope 10 of FIG. 1 is il-
lustrated in isolation. In this view, it is more readily ap-
preciated that bell-type microphone 28 includes a sound
transmitting passageway 32, and a flange 34 for receiv-
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ing an optional non-chill ring (not shown). The dia-
phragm-type microphone 30 conveniently includes a re-
cess 36 for securing a retaining ring (not shown) for re-
taining a diaphragm. This is preferably either a lightly
fixed diaphragm generally as described in U.S.
4,475,619, "Stethoscope with floating diaphragm,” or a
movable diaphragm, sometimes called a "tunable" dia-
phragm, generally as described in U.S. patent 4,440,258,
"Tunable stethoscope." Sound energy gathered from the
body by either of the two microphones is directed through
a sound transmitting passageway, e.g. 32, and is con-
ducted through a stem 38 to the binaural 14 (as illustrated
in Fig. 1). Conveniently, the microphone to be used for
collecting sound energy is selected by rotating the stem
38 within the body 26. The stem 38 is conveniently in-
dexed into one of its two positions by means of a detent
mechanism, with many suitable designs being known to
the skilled artisan. The illustrated stem 38 has several
barbs 40 and a longitudinal groove 42, to permit the stem
38 to more firmly hold the binaural 14 during rotation of
the stem to effect such indexing. If the use of adual lumen
binaural is contemplated, the stem 38 can also be of the
split style described in US 2003/0047376 , "Customiza-
ble split stem stethoscope and a method for providing
same."

[0011] The body 26 of the chestpiece 12 according to
the present invention, and whatever sound gathering mi-
crophones, e.g. 28 and 30, are attached to the body 26,
are fabricated from moldable materials generally known
as High Gravity Compounds (HGCs). These compounds
are prepared by loading a base plastic resin or resin mix-
ture with at least one high density metal powders such
as tungsten. HGC's are presently available in a number
of base resins, including polypropylene, nylon, acryloni-
trile butadiene styrene (ABS), polyurethanes, polyphe-
nylene sulfide, polyetheretherketone (PEEK) to hame a
few. Currently considered preferred is a HGC comprising
semi-crystalline thermoplastic polyester resins based on
polybutylene terephthalate (PBT) polymers, loaded with
tungsten powder to a specific gravity of 5 grams/cc, com-
mercially available as Valox™ NBV 401 from GE Plastics
of Pittsfield, MA. HGCs are available with densities rang-
ing from low levels associated with unloaded plastic res-
insupto as high as 11 grams/cc, which is a higher specific
gravity than the stainless steel typically utilized for ma-
chined stethoscope chest pieces. It may also be conven-
ient to fabricate the stem from HGCs as well, and it has
been found that the use of Valox™ 325, also available
from GE Plastics, is convenient for that purpose.

[0012] Itisto be understood thatthe above description
is intended to be illustrative, and not restrictive. Various
modifications and alterations of this invention will become
apparent to those skilled in the art from the foregoing
description without departing from the scope of this in-
vention, and it should be understood that this invention
is not to be unduly limited to the illustrative embodiments
set forth herein.

10

15

20

25

30

35

40

45

50

55

Claims
1. A chestpiece for a stethoscope, comprising:

a body having at least one sound collecting mi-
crophone mounted thereon, the body compris-
ing a high gravity compound comprising a high
density metal powder and a resin, the high grav-
ity compound having a density of at least about
3 grams/cc.

2. The chestpiece according to claim 1 wherein the
body comprises a high gravity compound having a
density of at least about 4.5 grams/cc.

3. The chestpiece according to claim 1 wherein the
sound collecting microphone is a microphone of the
bell type.

4. The chestpiece according to claim 3 further compris-
ing a microphone of the diaphragm type.

5. The chestpiece according to claim 1 wherein the res-
in is selected from the group consisting of polypro-
pylene, nylon, acrylonitrile butadiene styrene, poly-
urethanes, polyphenylene sulfide, polyetheretherke-
tone.

6. Thechestpiece according to claim 1 wherein the high
gravity compound comprises semi-crystalline ther-
moplastic polyester resins based on polybutylene
terephthalate polymers, the high gravity compound
having a specific gravity of 5 grams/cc.

Patentanspriiche
1. Bruststick fur ein Stethoskop, aufweisend:

einen Korper mit mindestens einem daran an-
gebrachten Schallsammelmikrofon, wobei der
Korper eine Verbindung hoher Dichte aufweist,
die ein hochdichtes Metallpulver und ein Harz
aufweist, wobei die Verbindung hoher Dichte ei-
ne Dichte von mindestens ungefahr 3 Gramm/cc
hat.

2. Bruststiick nach Anspruch 1, wobei der Kdrper eine
Verbindung hoher Dichte mit einer Dichte von min-

destens ungefahr 4,5 Gramm/cc hat.

3. Bruststiick nach Anspruch 1, wobei das Schallsam-
melmikrofon ein Mikrofon der Glockenart ist.

4. Bruststlick nach Anspruch 3, ferner ein Mikrofon des
Membrantyps aufweisend.

5. Bruststiick nach Anspruch 1, wobei das Harz aus
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der Gruppe bestehend aus Polypropylen, Nylon,
AcrylnitrilButadien-Styrol, Polyurethanen, Polyphe-
nylensulfid, Polyetheretherketon ausgewahlt ist.

6. Bruststlick nach Anspruch 1, wobei die Verbindung 5
hoher Dichte semi-kristalline thermoplastische Po-
lyesterharze auf Basis von Polybutylenterephthalat-
Polymeren aufweist, wobei die Verbindung hoher
Dichte eine relative Dichte von 5 Gramm/cc hat.

10

Revendications

1. Elément de poitrine pour un stéthoscope,
comprenant : 15

un corps ayant au moins un microphone re-
cueillant les sons monté sur celui-ci, le corps
comprenant un composé a haute gravité com-
prenant une poudre métallique de haute densité 20
et une résine, le composé a haute gravité ayant

une densité d’au moins environ 3 g/cms3,

2. Elément de poitrine selon la revendication 1, dans
lequel le corps comprend un composé a haute gra- 25
vité ayant une densité d’au moins environ 4,5 g/cms3.

3. Elément de poitrine selon la revendication 1, dans
lequel le microphone recueillant les sons est un mi-
crophone de type cloche. 30

4. Elément de poitrine selon la revendication 3, com-
prenant en outre un microphone de type diaphrag-
me.
35
5. Elément de poitrine selon la revendication 1, dans
lequel la résine est choisie parmile groupe constitué
du polypropylene, du nylon, de I'acrylonitrile-buta-
diene-styréne, des polyuréthanes, du sulfure de po-
lyphénylene, et de la polyétheréthercétone. 40

6. Elément de poitrine selon la revendication 1, dans
lequel le composé a haute gravité comprend des ré-
sines polyester thermoplastiques semicristallines &
base de polymeéres de polybutyléne-téréphtalate, le 45
composé a haute gravité ayant une gravité spécifi-
que de 5 g/cm3.
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